Clematis erecta L. (Upright Virgin's Bower; Ranunculaceae) has been traditionally used in the treatment of insomnia, urinary irritation, ulcers, neuralgic and rheumatic pain. But no systematic pharmacological work has ever been carried out on the plant to validate its traditional claims. Thus, the present study was planned to investigate analgesic and antiinflammatory activities of C. erecta aerial parts using tail immersion test and carrageenan-induced paw edema model in rats, respectively. Methanol extract was prepared after defatting plant material with petroleum ether using Soxhlet apparatus. Ethyl acetate and 1-butanol fractions from methanol extract were prepared using standardized procedure. The methanol extract, ethyl acetate and 1-butanol fractions were evaluated for analgesic and antiinflammatory activities at doses of 100, 200 or 400 mg/kg, p.o. Diclofenac sodium (10 mg/kg, p.o.) and indomethacin (5 mg/kg, p.o.) were used as standard analgesic and antiinflammatory drugs, respectively. The methanol extract and ethyl acetate fraction exhibited significant analgesic activity at the dose of 400 mg/kg comparable to that of the standard. The methanol extract and ethyl acetate fraction exhibited significant antiinflammatory activity at the dose of 400 mg/kg with respect to control as it inhibited paw edema in rats to 73.17 and 78.04%, respectively, during the 5 h of the study. Phytochemical screening of plant showed presence of triterpenoids and coumarins as major classes of phytoconstituents. Finally, it can be concluded that these phytoconstituents could be responsible for the observed analgesic and antiinflammatory activities.
investigated for any therapeutic activity. No systematic research work has been carried out on this potential plant to validate traditional claims for analgesic and antiinflammatory activities. Thus, it was planned to investigate analgesic and antiinflammatory activities of C. erecta aerial parts. The methanol extract of dried aerial parts was prepared after defatting exhaustively with petroleum ether in a Soxhlet apparatus as per standard procedure [2] . The ethyl acetate and 1-butanol fractions were prepared from methanol extract using standard reported procedure [3] . The solvents, of LR grade used in present investigations were procured from E Merck, New Delhi, India. Solvents from extracts and fractions were recovered under reduced pressure using rotary vacuum evaporator (Perfit, Ambala). The methanol extract, ethyl acetate and 1-butanol fractions were subjected to preliminary phytochemical screening [4] .
Analgesic and antiinflammatory activities of test samples were evaluated using tail immersion test [2] and carrageenan-induced paw edema model [5] , respectively. Diclofenac sodium (Cipla Pharmaceuticals, Baddi, Himachal Pradesh; 10 mg/kg, p.o.) and indomethacin (Triko Pharmaceuticals, Rohtak, Haryana; 5 mg/kg, p.o.) were used as standard analgesic and antiinflammatory drugs, respectrively. Albino rats of Wistar strain (150-200 g) of either sex were used in the entire study. A total of two experimental protocols were designed to study analgesic and antiinflammatory activities of C. erecta aerial parts. In each experimental protocol, eleven groups were made as described follow: group 1: control group received vehicle; group 2: standard group received respective standard drug for comparison (diclofenac sodium/indomethacin); groups 3, 4 and 5: test groups received different doses of methanol extract (100, 200 or 400 mg/kg, p.o., respectively); groups 6, 7 and 8: test groups received different doses of ethyl acetate fraction (100, 200 or 400 mg/kg, p.o., respectively) and groups 9, 10 and 11: test groups received different doses of 1-butanol fraction (100, 200 or 400 mg/kg, p.o., respectively). The test drugs were compared with standard drug and control by one way analysis of variance (ANOVA) followed by Student-Newman-Keul's test [6] .
The percent yield of methanol extract of C. erecta aerial parts was found to be 13.10% w/w. ) were subjected to analgesic activity using tail immersion test. The test samples at different doses increased the pain threshold significantly during the period of observation and this indicates the involvement of a higher center [6] . The analgesic activity of test samples was assessed by measuring mean tail flicking reaction time and percent maximum possible effect (%MPE). The methanol extract and ethyl acetate fraction exhibited significant activity at a dose of 400 mg/kg as it showed significant tail flicking reaction time with respect to the control and statistically equivalent to standard drug during whole period of the study. The %MPE was observed to be at maximum level after 30 min of observation and decreased during 1 or 2 h of observations, which might be due to metabolism of test drug. The 1-butanol fraction exhibit mild analgesic activity as it did not significantly increase pain threshold in terms of reaction time during whole period of the study ( Table 1 ).
The methanol extract (100, 200 or 400 mg/kg, p.o.), ethyl acetate fraction (100, 200 or 400 mg/kg, p.o.), 1-butanol fraction (100, 200 or 400 mg/kg, p.o.), control (saline, p.o.) and indomethacin (5 mg/kg, p.o.) were subjected to antiinflammatory activity using carrageenan-induced hind paw edema model. Carrageenan is the phlogistic agent used for testing antiinflammatory drugs for acute inflammation as it is not known to be antigenic and devoid of apparent systemic effects. This model exhibited higher degree of reproducibility and biphasic response. The first phase is mediated through the release of histamine, serotonin and kinins, whereas second phase is related to the release of prostaglandins and slow reacting substances, which peak at 3 h [6] . The tail immersion test has been used extensively to examine the effects of morphine-like compounds in animals. The test is measure of nociceptive sensitivity based on reflexive limb withdrawal from a noxious stimulus (warm water maintained at 55°). It has been established that opioid analgesics can inhibit perception and reaction to thermal nociception. Diclofenac was used as analgesic drug as it induced peripheral antinociception by participation of opioid system [7] , and central nociception through inhibiting cyclooxygenases enzymes [8] . The antiinflammatory activity of test samples was assessed by measuring mean increase in paw diameter (mm) and percent inhibition of carrageenan-induced paw edema. The methanol extract and ethyl acetate fraction of C. erecta aerial parts exhibited significant antiinflammatory activity at a dose of 400 mg/kg as it inhibited paw edema in rats to 73.17 and 78.04%, respectively, in comparison to standard drug, which inhibited to 83.33%. The methanol extract and ethyl acetate fraction significantly decreasing the paw diameter with respect to control during whole period of the study. The 1-butanol fraction exhibit mild antiinflammatory activity at higher dose level during 3 h of observation as it did not increase significantly percent inhibition of paw oedema in rats with respect to standard drug ( Table 2 ).
The phytochemical screening revealed the presence of triterpenoids and coumarins as major classes of phytoconstituents in the methanol extract and ethyl acetate fraction of C. erecta aerial parts. Preliminary phytochemical studies showed presence of coumarins and triterpenoids in bioactive extract and/or fraction of C. erecta aerial parts. The available literature reveals that a large number of coumarins-muralatins A-B and daphnetin; and triterpenoids-ursolic acid, oleanolic acid and taraxerone have been reported to exhibit analgesic and antiinflammatory activities [9] [10] [11] [12] . In agreement to these reports, it is suggested from the results that analgesic and antiinflammatory activities of C. erecta aerial parts are attributed to coumarins and triterpenoids. Therefore, it can be concluded that these phytoconstituents may be responsible for analgesic and antiinflammatory activities of C. erecta aerial parts.
